Abstract BACKGROUND: Childhood obesity is a major risk factor for adult obesity. Our research
. Descriptive characteristics of the CATCH cohort with measurements in both 3rd and 12 th grades, n = 2802. Table 2 : Predictive values for the longitudinal tracking of overweight status from childhood into young adulthood, stratified by childhood height.
Background of thesis research question:
During my clinical time as a Family Physician in Lawrence, Massachusetts in the mid-to-late 1990's, I noticed that overweight and obese children tended to be taller than the reference standards for their age and gender. This was particularly odd as (1) the reference standards were from a population of primarily NonHispanic whites, (2) the clinic cared for a population that was primarily of Hispanic/Latino ethnicity, and (3) Hispanics/Latinos tend to be shorter than NonHispanic whites. I was taught that these overweight and tall children would follow along their growth curves, and that the goal for the clinician was to have the child's weight stabilize and then the obesity would disappear. Following these children over the years, it was apparent that these tall children did not have continued growth in stature with normalization of their body composition. Rather, they tended to have a deceleration in height growth, a continuation of weight gain and a worsening of obesity.
These observations left me with some initial research questions, such as the following:
(1) Was it true that overweight and obese youth were also of above average height?
(2) If so, are overweight and obese adults taller than average?
(1) Was it true that overweight youth were also of above average height? It is well established that childhood obesity is a major risk factor for adult obesity 8, 9 . As a clinician trying to properly curtail the epidemic of adult obesity, I was 
INTRODUCTION
For the prevention and treatment of obesity, clinicians are instructed to categorize children according to body mass index (BMI) percentiles, and then counsel(1-3). BMI was derived as an index of adiposity that adjusts a subject's weight for his/her height so there is minimal association between BMI and height. While this has generally been true in adults, in children several studies have noted a positive association between BMI and height(4-8).
We previously analyzed the interrelationship between child height and BMI as a continuous variable and found a statistical interaction in the prediction of young adult BMI (9) . In children with a BMI below the 80 th percentile the association of child and adult BMI did not differ between children of different heights. However, among children with a BMI above the 80 th percentile, those who were taller had significantly higher young adult BMI compared with those who were shorter.
Our current research aim is to evaluate whether the association of child height and BMI alters the longitudinal tracking from childhood into young adulthood of clinically recommended categories of overweight status.
METHODS:

Study population:
Participants are from the Child and Adolescent Trial for Cardiovascular Health (CATCH), a multi-center, cluster-randomized field trial designed to evaluate the effectiveness of school and home-based interventions to reduce cardiovascular risk factors. In Fall 1991, 5,106 third-graders were assessed. As twelfth-graders (Spring 2001), 2,909 were reassessed, of which 2,802 had complete data and were used for this analysis. Details of the original study (10) and this longitudinal cohort are described elsewhere(9).
The intervention and control groups did not differ with respect to weight, height, or BMI at baseline or follow-up. They were therefore merged and analyzed as a single cohort. Furthermore, group assignment was controlled statistically as a fixed effect.
Anthropometry:
Weight and height were measured in 3 rd and 12 th grades by trained and certified study examiners (11) . The mean of two measurements were used for analysis. BMI was calculated as weight (kg)/height (m)-squared.
Exact percentiles for weight, height and BMI for age and gender were calculated 
Statistical Analyses:
Cross tabulations of childhood height (quartiles by CDC norms) with weight status (normal, overweight or obese) were constructed, and tested for association by chi-square tests. The predictive values of childhood overweight status for adult overweight status were assessed via logistic regression adjusted for age, gender, race/ethnicity, geographic region and intervention condition. Individual school was included as a random effect. Differences in positive and negative predictive values between strata of childhood height were tested by large-sample t-tests. All analyses used SAS version 9.1 (14) . Table 1 shows descriptive data.
RESULTS
Child height was positively associated with both child overweight status (r = 0.29, p < 0.0001) and adult overweight status (r = 0.21, p < 0.0001). In young adults, overweight status and height were uncorrelated (r = -0.005).
As seen in Table 2 , there was a strong association between childhood overweight and adult overweight. Among the 712 children who were overweight or obese in 3 rd grade, 566 (79%) remained overweight or obese as young adults. Among the 2090 children who were normal weight in 3 rd grade, 1659 (coincidentally, also 79%) remained normal weight as young adults.
Within similar childhood BMI categories, greater childhood height was significantly associated with adult overweight or obesity. We merged the two middle quartiles of child height. Among children who were overweight or obese, those who were also tall had an 85% probability of becoming an overweight or obese young adult (i.e. PPV). Among those children who were short and either overweight or obese, the probability of becoming an overweight or obese adult was significantly lower at 67% (p = 0.007). Assessing children who were normal weight, those who were tall had a 75% probability of remaining normal weight as a young adult (i.e. NPV). Among children who were normal weight and short, 83% remained normal weight as a young adult (p = 0.003). Adjustment for race/ethnicity, gender, site, school, and location did not materially alter the findings.
DISCUSSION
Consistent with our previous analysis (9) , this investigation found a positive association between child height and young adult overweight status among children who had an elevated BMI. Overweight children who were in the tallest quartile had an 18% higher probability of remaining overweight or obese as young adults compared with overweight children who were in the shortest quartile (85% v. 67%, respectively).
The current study has novel findings in children who had normal BMIs. Among children who were normal weight, taller child height was associated with a higher risk of young adult overweight or obesity. Specifically, among those children who were normal weight, 25% who were in the tallest quartile became young adults who were overweight or obese. Only 17% of those who were normal weight and in the shortest quartile became overweight or obese adults. These differences in risk are comparable to differences seen between those with and without accepted obesity-related risk factors, There are many aspects to our study which make it relevant to clinical and research issues in preventive medicine. We have not found any published study of a larger longitudinal U.S. cohort with measured heights and weights from both childhood and adulthood. We are unaware of any previous analysis evaluating the effect modification of child height on the relationship of child overweight status and the prediction of young adult overweight status.
Our study had limitations. Only 55% of the original cohort was available for the longitudinal analyses. Analysis of the longitudinal cohort suggests that they were generally similar to the original cohort but with a tendency to be female (51% v. 45%) and Non-Hispanic (90% v. 82%). 
